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Objective: To Apply the PAPM
and Diffusion Theory for building a
statewide coroner investigation
system to further violent death
prevention efforts. Methods: By
utilizing a theoretically based
framework and systematically
tracking stage progression, indi-
vidual agencies and/or state sys-
tems can replicate and sustain the
process. Results: Through the in-
corporation of the combined mod-
els, 82 of Kentucky’s 120 coroner
offices currently collect the same

information—no replicate informa-
tion existed 4 years ago. Conclu-
sion: This study demonstrates the
utility of theory as a foundation for
encouraging adoption of innova-
tion and shows an effective way to
coordinate information in a timely
manner with limited cost.
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Every year over 50,000 Americans
die violently.  In 2002, suicide was
the second leading cause of death

among 25- to 34-year-olds, and in the
same year over 60% of all violent deaths
were firearm related.1 Better understand-
ing of these traumatic, often high-profile,
deaths is needed if effective prevention
programs are to be developed. Until re-
cently, researchers, health profession-
als, and policymakers have relied on death
certificate data to understand and ex-
plain violent deaths. Problematically,
death certificates cannot define impor-

tant aspects of these cases, such as
whether there was more than one person
involved in a violent death incident, the
circumstances surrounding the entire
event, or the relationship between
victim(s) and perpetrator(s).

In the Commonwealth of Kentucky,
coroners are the highest ranking official
at a violent death scene.  They, along with
medical examiners, crime laboratory per-
sonnel, and law enforcement personnel
generate death investigation reports.
When combined, results from these re-
ports provide a more complete picture of a
violent death than previously available
through death certificates alone. Sur-
prisingly, the investigative information
collected by these professional entities
usually remains unavailable or unusable
to the investigating agencies themselves,
to health professionals, and to research-
ers.  In response, the Centers for Disease
Control and Prevention (CDC) continues
to build a national system to merge uni-
form violent death data (defined as all
homicides, suicides, and firearm-related
fatalities) from all states, for both indi-
vidual and collective analysis. The Na-
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tional Violent Death Reporting System
(NVDRS) provides timely and detailed in-
formation to “inform decision makers
about the magnitude, trends, and charac-
teristics of violent deaths.”  The NVDRS
has become a tool that can be used for
evaluation and continuous improvement
of state-based violence prevention poli-
cies and programs.2 For example, findings
from the NVDRS’s pilot test, the National
Violent Injury Statistics System (NVISS),
have led to strategies to prevent teen-
related suicide, intimate partner violence
homicide and suicide, grief-related sui-
cides, health problems and suicide, and
college-aged youth and suicide, and iden-
tification of neighborhoods with the high-
est rates of homicides leading to increased
police protection.3-5

The CDC modeled the NVDRS after the
Fatality Analysis Reporting System, which
combines data to reduce the rate of motor
vehicle-related deaths by improving road
safety policies, child restraint use, safety
belt use, rear restraint use, and vehicle
safety standards.6,7  The CDC initiated the
NVDRS in 2002 with 6 initial states: Mas-
sachusetts, New Jersey, Maryland, Vir-
ginia, South Carolina, and Oregon. In
2003 7 additional states joined, bringing
the total to 13. Kentucky joined the NVDRS
September 1, 2004, as one of 14 previ-
ously funded states. California and New
Mexico joined the NVDRS, alongside Ken-
tucky, in 2004 bringing the total number
of funded states to 17.

In anticipation of becoming a part of
the CDC’s NVDRS, with the financial sup-
port of the Kentucky Department for Pub-
lic Health (KDPH), and with guidance and
assistance from the NVISS, Kentucky
launched a statewide Violent Death Re-
porting System (KVDRS) in January 2002.
Between 2000 and 2002 the KDPH funded
a project collecting all firearm-related
fatalities; the KVDRS represented a con-

siderable expansion of the existing Ken-
tucky Firearm Injury Statistical Project
(KFISP).

The KFISP was designed to reduce the
rate of firearm-related fatalities by col-
lecting circumstantial information from
Kentucky coroners.  Coroner reports were
requested in 2000, 2001, and 2002 with a
response rate of 28%, 24%, and 35% re-
spectively.  As a result of this low partici-
pation, a pilot study was conducted from
July 2003- December 2003 to collect
baseline data describing current prac-
tices and to evaluate statewide coroner
reporting systems in each county (see
Table 1 for a breakdown of coroner report-
ing at the end of 2003).  Coroner reports
were requested by mail with the inten-
tion of evaluating what information was
being collected and what type of form
utilized.

The 2003 pilot study was the first sys-
tematic review of coroner investigation
reporting in Kentucky. The review re-
vealed a system consisting of 120 inde-
pendent county systems: 120 coroner of-
fices; 120 elected coroners, most with a
fluctuating number of appointed deputy
coroners; 34 different investigation re-
port forms, and 59 with no coroner record
keeping (no legislation required any type
of uniformity, consistency, or account-
ability—this has not changed). Of the 74%
who responded to the mailing, only 13%
used a report form that included more
information than that recorded on death
certificates; 48% relied on other docu-
mentation maintaining no official coro-
ner report.  County coroners not respond-
ing to the mail survey were contacted by
the author by phone or in person at a
coroner in-service training.

Understandably, various state officials
deemed the centralizing of reporting from
all 120 counties impossible.  In this pa-
per, we demonstrate how the use of theory,

Figure 1
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the precaution adoption process model
(PAPM) and diffusion theory (DT) provided
a framework for structuring activities to
move one investigating agency (in this
case Kentucky coroners) through phases
from being unaware to taking action and
adopting the new reporting system.  Re-
sults from this process provide a theoreti-
cally based framework for replication in
other states.

The PAPM and Diffusion Theory
The PAPM is a stage model that was

initially developed in research on adop-
tion of radon testing.8-11 The PAPM begins
with a stage in which there is lack of
awareness of an issue and progresses
through a stage in which awareness de-
velops but with a lack of engagement in
change, to decision making regarding
change, to taking action to change, and
finally to maintenance. The model is dy-
namic in the sense that it supports differ-
ent patterns of change, ranging from a
smooth progression through stages to
change occurring in fits and starts.  Dif-
ferent barriers may be faced in each
stage, and failure in overcoming a cer-
tain barrier might move an individual
backward and a success with a barrier in
a past stage might push an individual
forward 2 stages.  The stage structure and
its dynamic nature make the PAPM well
suited to the process of coroner adoption
of standardized reporting. The
transtheoretical model, a well-known
theory that also proposes that change

occurs in stages, was considered for this
project but was not selected because of its
focus on the individual, an attribute that
makes it less suited for the present prob-
lem.12 Diffusion theory (DT)13 also provides
a useful structure for investigation of
adoption among coroners.

A key principle of diffusion theory (DT)
suggests that new information spreads
through a population in stages.  The first
stage is adoption by innovators. The expe-
rience of the innovators encourages adop-
tion by a series of segments of the popula-
tion; the early adopters, early majority
adopters, late majority adopters, and lag-
gards. DT has been instrumental in study
of adoption of many innovations that are
similar to CIRS.14-19   In this study, we used
elements of the PAPM and diffusion theory
to systematically track stage progression
for each county and to formulate mes-
sages, based on stage, encouraging move-
ment to the next stage.

METHODS
A statewide implementation of a new

system for violent-death reporting re-
quires not only an individual approach,
but also a community effort. With 120
counties in the Commonwealth of Ken-
tucky, and 4-year elections causing turn-
over, a sustained individualistic approach
was not feasible. Additionally, if the new
system is to be replicated in other larger
states, individual networking would be
impossible. By integrating DT into the
PAPM, messages could be tailored de-

Table 1
2003 Pilot Test

Responded to Face-to-face
PAPM stage mailing interview Total %

No record keepinga (Stage 1, 2) 43 16 59 49%
Informal notes (Stage 1,2) 19 8 27 23%
Report form  insufficientb (Stage 3/4,5) 15 3 18 15%
Report form sufficientc (Stage 6,7) 12 4 16 13%
Total 89 31 120

Note.
a Relied on other official documents (police, toxicology, autopsy authorization, autopsy results, but

no coroner report)
b Coroner form used, but did not include a history of the case and/or circumstantial information, only

demographic information recorded on death certificates
c Coroner form included a history of the case and/or circumstantial information
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pending on the individual’s stage of
change, and that individual in turn could
move forward and become a resource for
the process of distributing the message to
the population.

Table 2 provides an overview of the
development and implementation of the
coroner investigation reporting system
(CIRS)20 using the PAPM and DT.
Weinstein and Sandman assert that the
PAPM stages represent individual differ-
ences and experiences where factors that
produce transitions between stages vary
depending on the specific transition be-
ing considered.11 Organizing 120 Kentucky
coroners into using statewide reporting
required flexibility in approach, message,
and distribution depending upon the stage.
A one-size-fits-all approach was likely to
miss hard-to-reach individuals. This
would be unfortunate because in many
cases, maintaining their engagement
simply required a redirection of the ap-
proach, the message, or the distribution.

By combining the use of the PAPM with
a diffusion plan, an individual Kentucky
coroner would move through various
stages and at the same time contribute to
diffusion of the new system throughout
the Commonwealth. Coroners
transitioning to higher stages of the PAPM
would be the best promoters of the CIRS to
coroners in previous stages.

Individuals who are unaware of the
issue (PAPM stage I) would be those who
have not heard of the CIRS initiative for
statewide uniform reporting  and, if made
aware, those who would likely deny its
applicability to them or their county. A
smaller-county coroner (defined in this
study as <100 coroner cases per year)
might conclude that only those counties
with more than 100 cases annually would
need a program.  A larger-county (defined
as >100 coroner cases per year) coroner
might conclude that reporting already
met a high standard, making it unneces-
sary to join with smaller counties.

The initial review of Kentucky’s coro-
ner system at the end of the pilot study in
2003 found 72% of county coroners/deputy
coroners in stage I or stage II (Table 1).  In
approximately 108 of the 120 counties in
Kentucky, the position of coroner is part
time. The rigorous duties of coroners
require almost continually on call duty
and going off duty only when deputy coro-
ners can cover (all counties have indi-
vidual restrictions on how many deputiesM
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are allowed). Kentucky  coroners are in
contact with one another generally at
times of joint investigations, during more
involved cases, at required in-service
trainings (18 hours per year), and the
annual coroners’ conference.  Apart from
these infrequent interactions, coroners
generally operate exclusively within the
confines of their own county, making
even the idea of uniform statewide re-
porting foreign.

Innovation Development
The Kentucky Coroner Association’s

(KCA) board is dominated by coroners and
deputy coroners who have been in those
roles for 20 or more years.  Board mem-
bers have a vested interest in the Com-
monwealth and are considered opinion
leaders, experts in the field, and early
adopters.  Successful adoption of the new
model depended largely on board mem-
bers endorsing the centralization objec-
tives. The greatest advantage presented
to, and agreed upon, by the KCA board was
the idea that the model for implementing
the CIRS essentially allowed the coroners

to centralize themselves (without legisla-
tive force), satisfying strong opposition to
current coroner reporting and the lack of
accountability.

In 2002, the KCA board permitted the
implementation of a uniform reporting
system across the Commonwealth’s 120
counties, becoming part of the innovation
development. Using Kentucky coroner
investigation reports, CDC recommended
variables and elements contained in the
National Violent Injury Statistical Sys-
tem,21 the author developed the CIRS.
The CIRS is an informational system
specifically tailored to Kentucky coroners.
The CIRS affords Kentucky’s coroners the
ability to collect the same information in
various applications or forms: Microsoft
Access Application, with optional web ac-
cess; Microsoft Word; OMNI™ Form Appli-
cation, and a hard copy version for those
without computers.

The diffusion attributes of relative ad-
vantage, and communicating advantages
effectively, are incorporated into every
PAPM (phasing) stage: introducing the
CIRS to early adopters and majority adopt-

Figure 2
CIRS Adoption by PAPM (stage by month)
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ers, explaining the advantages of becom-
ing part of a statewide system, finding
new advantages and modifications for
those who decide not to act, and convinc-
ing those who drop off to jump back on
board.  Relative advantages are expressed
through project staff to the coroner group
as a whole, to board members, and during
individual trainings. Word of mouth among
coroners/deputy coroners currently uti-
lizing the system remains the optimal
method of convincing additional county
coroners to implement the CIRS.

RESULTS
The CIRS was pilot tested in the

Microsoft Access application in a large
county (>100 cases) by one county coro-
ner/KCA board member. He determined
the system contained all pertinent infor-
mation for a Kentucky coroner investiga-
tion.   The application was then tested in
a smaller county coroner office (<100
cases) where concern over the complex-
ity was raised.  A simpler version was
developed in Microsoft Word and pilot
tested in 3 additional counties (<100
cases).  Additionally, the board was up-
dated on all CIRS development and asked
for ongoing involvement in the process.

By December 2004 the CIRS had been
presented at the annual coroners’ confer-
ence and all in-service trainings reached
nearly all coroners and deputy coroners
with information about the CIRS.  Since
then, most have begun to form opinions
and, therefore, no longer reside in stage I,
but have advanced to stage II: unengaged
by the issue (Table 2).  A visual simplifica-
tion of the process for communication

with coroners/deputy coroners included
breaking down the PAPM stages of change
by color.  A geographical information sys-
tem map of the state with counties col-
ored by stage provided an incentive to
become part of the statewide system or at
least become similar to neighboring coun-
ties. Maps were used in presentations
and distributed at in-service trainings to
encourage questions about color distribu-
tion.  Purple represented PAPM stage I
(unaware) and stage II (unengaged)—those
in stage II know a moderate amount about
the CIRS without considering an obliga-
tion to act.

Because coroners are elected to serve
4-year terms, there is inevitably turn-
over.  With the turnover, the implemen-
tation of the new system was dependent
upon word-of-mouth support. “Buy in” from
coroners able to stay in office for multiple
terms (most of the KCA board) allowed for
continuous word-of-mouth diffusion about
the advantages of being  part of a state-
wide reporting system.  Promotion of the
system at the annual coroners’ confer-
ence occurred in May 2002 and has con-
tinued since then.  In addition, the sup-
port of The Department of Criminal Jus-
tice Training (DOCJT), which is the
agency that coordinates the mandatory
coroner training, was obtained.  With
DOCJT support, CIRS presentations at all
15 in-service trainings began in 2004
allowing for individual discussions dur-
ing breaks and lunches. Presentations
continue and involve education on the
importance of statewide reporting, how to
accomplish the goal, and how a statewide
system benefits individual counties and

Table 3
Summary of Uptake

PAPM stage Baseline Data December 2004 December 2005

(Stage 1, 2)a 86 32 20

(Stage 3/4,5,6,7)b 34 88 100c

Note.
a Relied on other official documents (police, toxicology, autopsy authorization, autopsy results, but

no coroner report)
b Coroner form used
c Fifty-two used the CIRS, 12 used a form which included the same information as the CIRS in a

different format; 36 used a coroner form which did not include a history of the case and/or
circumstantial information.
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Kentucky as a whole.  Speaking only at
the annual conference of coroners proved
insufficient; nearly each county coroner
needed to be convinced that this system
was a valid and potentially necessary
system. The 2 venues have worked in
tandem to provide a foundation of famil-
iarity, crucial for individual uptake of a
statewide system.

The PAPM stage of deciding about act-
ing allows for observable progress.  Figure
2 shows the breakdown of coroner in-
volvement in the CIRS phasing system
between December 2004 and December
2005.

Phase blue counties were aware of the
CIRS, but reporting had not been evalu-
ated.  Blue counties relied on other offi-
cial documents and/or kept informal
notes, and didn’t use a coroner form.
Counties designated red maintained a
county reporting system, but failed to
collect information deemed necessary for
entrance into a uniform statewide sys-
tem.  Phase yellow counties collect all
information defined as essential and are
considered part of the statewide reporting
system—CIRS.  Table 3 is a summary of
the uptake of the CIRS from the pilot
study thru December 2005.

Once initial contact was made and
information disseminated about the CIRS,
the task of encouraging movement to
action began.  Weinstein, in writing about
the PAPM, states that people will weigh
the costs and benefits of an action and will
act if the benefits outweigh the costs.
Additionally, people will say they intend to
act, but do not follow through on good
intentions for various reasons and ob-
stacles.8 For this very reason, a coroner or
deputy coroner might request a version of
the CIRS at an in-service training, by
mail, phone, or e-mail, but that county
will not move to phase yellow until a test
is performed and a case (or sample case),
recorded on a version of the CIRS, is
evaluated. Coroners generally welcome
the opportunity to be walked through the
new technology.

Lists of in-service training attendees
help in preparing for in-service presenta-
tions.  If most attendees are in phase
blue, basic CIRS information is relayed; if
most attendees are in phase red, presen-
tations involve discussion about the CIRS
and possible improvements. Several dif-
fusion attributes are emphasized:  com-
patibility (the CIRS can be modified to

meet the needs of an individual county);
simplicity of the system (versions include
everything from an application in which
cases can be queried to a handwritten
version for those without computers); in-
stallations and training can be completed
in less than an hour, and there is nothing
to lose (if the coroner or deputy coroner
decides he doesn’t like the program he
can cease to use the CIRS without any
financial consequence and any risk of
damaging the currently used county sys-
tem).

A coroner may receive all pertinent
information, including free technical sup-
port, but may not recognize the value in a
statewide system, and decide not to act.
The most prominent reasons a coroner
decides not to act (17% by December 2005)
include viewing involvement as unnec-
essary, additional work; believing their
particular county is free of complicated
cases; lacking the time—approximately
90% of coroners/deputy coroners work
other full-time jobs; or lacking a personal
computer, without the means to purchase
one.

Not all resistance is negative, and those
that have and continue to decide not to
act have not been silent and vocalize
their position. Coroners may decide to
act, but may lack the ability to do so; they
may see the benefit of a systematic com-
puterized reporting system, but simply do
not have the time or skills to introduce
any more work to their job duties.  These
instances allow for modifications of the
CIRS and the development of the CIRS in
other applications.  Approximately 23 coro-
ners/deputy coroners have articulated
barriers resulting in nearly a dozen im-
provements.  One example of an improve-
ment is a notebook version of the CIRS
resulting from conversations with 2 coro-
ners and 4 deputy coroners who had de-
cided not to act (no access to a computer).
The notebook design fits into a pocket or
bag for easy access at the scene of a
violent death and allows counties to col-
lect information uniformly starting at the
crime scene, and with all applications
matching. Later, whether by the coroner,
deputy, or office associate, the CIRS infor-
mation easily transfers to a computer (if
possible) or handwritten forms.  The CIRS
notebook version can also be copied and
faxed to agencies requesting reports.

At the annual conference and in-ser-
vice trainings, coroners who have de-
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cided to act ask questions, look over vari-
ous CIRS applications, and set up appoint-
ments to either receive an application
through E-mail, through mail on a floppy
or compact disk, or establish an appoint-
ment for a personal installation and train-
ing at their county office.

The KVDRS staff act as the linkage
agent as opposed to enforcer and have
assumed the role of helping, supporting,
and encouraging county coroner offices

The final phase is maintenance (phase:
green), which is a web-based application
allowing the CIRS to be incorporated into
a statewide electronic coroner database.
Considering approximately 90% of  coro-
ners/deputy coroners work additional
part-time and even full-time jobs, they
have the ability to enter cases anywhere
they have Internet access. This frees
coroners/deputy coroners from being
bound to one office desktop computer to
using laptops in the field (with wireless
connection ability), other desktops at other
sites, or on their home computers.

DISCUSSION
Kentucky coroners, as an integral part

of their communities, are uniquely posi-
tioned to interface with their communi-
ties in times of grief and crisis, and by
documenting the circumstances, assist
prevention efforts. Most coroners are will-
ing to provide information and work to-
ward centralization given a clear under-
standing of expectations, recognition for
sacrificial service to the community, and
the hope of prevention.

A streamlined reporting system, clar-
ity in communicating the process, and
computer training are key factors in gain-
ing participation.  The Internet provides
endless possibilities for public health in-
terventions from surveillance to commu-
nity programmatic prevention efforts.
Results from 2 studies find great value in
the utilization of web-based information
systems offering more easily accessible
formats.22,23 The simplicity and practical-
ity of entering information directly into a
web-based system outweighs the initial
intimidation many professionals experi-
ence, but underscores the necessity of
computer training.23

As Kentucky’s phasing system moves
forward to include all county coroners,
violent-death data-collection efficiency
will improve, allowing for more timely
dissemination—a benefit for not only vio-

lence prevention and control, but also
terrorism preparedness and response.24

Wisconsin’s development of a statewide,
web-based reporting system to centralize
coroner and medical examiner reporting
in all 72 counties was initiated to identify
bioterrorism-related deaths, disease, and
injury to identify outbreaks, bioterrorism
activities, and prioritize health issues.
Much like the system in Wisconsin, a
centralized system in Kentucky would
offer a great deal of understanding in
preventable deaths and deaths requiring
immediate consideration.25 This process
has broader implication, however, than
the seemingly provincial study of coroner
reporting in one or 2 states.  According to
Hanzlick and Combs, 27 states operate
with decentralized death investigation
systems, meaning investigations are con-
ducted in more than one regional, county,
or city-based office.26 In the wake of in-
creased homeland security, it is surpris-
ing how many states are unable to access
pertinent death-scene information in a
timely manner at the state level much
less in cases of national public health and
safety. With this in mind, states with
decentralized death investigation systems
might take this model of success in Ken-
tucky and transpose it to launch central-
ization efforts.

Few studies invoke the DT as the basis
for innovation institutionalization, yet
this systematic dissemination, at a time
when public health informatics is bur-
geoning, makes this study all the more
important. By combining the stages of
change offered by the PAPM with DT, a
systematic yet simple grassroots approach
can effectively lead to the development of
a centralized information system.  This is
an effective way to reach a disparate
group of individuals in a reasonable
amount of time and with minimal overall
cost.
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